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Abstract 
Skill of BCC-CSM1.1, MPI-ESM-LR and IPSL-CM5A-LR (climate models which are collected together in Coupled Model 
Intercomparison Project Phase 5) on projecting precipitation, air temperature and sea surface temperature (SST) in tropical region 
were analyzed during December-January-February (DJF) and June-July-August (JJA) using Empirical Orthogonal Functions 
(EOF), climatology, bias and Root Mean Square Error (RMSE) parameters. These models were compared with the 
reanalysis/observation data. The results showed that dominant modes (EOF1) of all models for air temperature were similar with 
the mode of reanalysis data. In general, EOF1 of all models for precipitation are similar with mode of the observation which is 
dominated by positive (negative) anomaly in northern (southern) equator. Climatology of precipitation, air temperature and sea 
surface temperature showed that high values were located in southern equator during DJF and shifted to the north during JJA. 
The highest air temperature bias was located in Africa (around 6°C during DJF and JJA) for MPI-ESM-LR. In addition all 
models captured the ITCZ signal. The highest RMSE and bias of precipitation (> 9 and 5 mm/day) were located in western 
Pacific in BCC-CSM1.1 during DJF and IPSL-CM5A-LR during JJA. BCC-CSM1.1 had higher RMSE (> 9 mm/day) in 
projecting precipitation in Papua and Borneo, MPI-ESM-LR detected higher bias in Sumatra, Java, Nusa Tenggara, while IPSL-
CM5A-LR in Sumatra. The highest RMSE for SST (more than 2°C) was located in the eastern Pacific. 
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1. Introduction 
Nowadays, climate model has been developed with integration of several components such as ocean, land, 
vegetation and other factors that affect (coupled model). In this case, Working Group on Coupled Modelling 
(WGCM) develops Climate Model Intercomparison Project Phase 5 (CMIP5) which is a set of coordinated climate 
model experiment. CMIP5 is the fifth phase of CMIP that is developed under World Climate Research Programme 
(WCRP). Model evaluation in CMIP5 is more detail because of historical simulation evaluation, paleoclimate 
simulation and development of output models. There are more than 30 models which are developed by 20 groups of 
climate model. There are two experiments in CMIP5 namely long-term integration (century time scale) and short-
term integration/decadal experiment (decadal time scale). The decadal experiment is on developing area [1], so that 
the skill of output model with this experiment is necessary to be examined.  
Climate models in CMIP5 which are developed using decadal experiment are BCC_CSM1.1, MPI-ESM-LR and 
IPSL-CM5A-LR. Those models have their own performance in specific area. For instance, BCC_CSM1.1 
overestimates in global warming but underestimates to predict warming amplitude in China [2]. MPI-ESM-LR can 
show significantly the variability of Maden Julian Oscilation (MJO) on inter-annual and inter-decadal, but it cannot 
show climate variability in longer time scale [3]. Meanwhile, IPSL-CM5A-LR is able to capture the signal of South 
Pacific Convergence Zone (SPCZ) that is signed with the change of precipitation in west equatorial Pacific with two 
ribbons of Intertropical Convergence Zone (ITCZ) [4].  
Generally, those models have their own performance in projecting climate on specific area, so that they need to 
be examined in specific area. Tropical area was chosen because of its climate complexity. It affects the other region. 
One of the climate complexity of tropical area is shown by cluster cloud formation that move north-ward and south-
ward along tropical area (ITCZ). The aims of this research were to analyze the result and skill of decadal experiment 
output of the BCC_CSM1.1, MPI-ESM-LR and IPSL-CM5A-LR models on projecting air temperature, 
precipitation and sea surface temperature in tropical regions including Indonesia. 
2. Methods 
We selected the areas on tropic (20°N – 20°S and 180°E – 180°W) and Indonesia (6°N - 11°S and 95°E – 141°E). 
We used output of decadal experiment 1980 of precipitation, air temperature and sea surface temperature. GPCP 
v2.2 [5], ERSST v3b [6], and air temperature from NCEP-DOE Reanalysis 2 [7], CRU TS3.21 [8] are used as 
observational data.  
In order to obtain dominant pattern of air temperature and precipitation, Empirical Orthogonal Function analysis 
was conducted. Both of parameters were arranged into F matrix (Fig. 1) and then the anomaly of each time series 
were calculated (become G matrix).  The next step was calculation of G matrix covariance (equation 1). Eigenvalues 
and eigenvectors problems were solved by using equation 2.  Ȝ symbol is diagonal matrix which contains of 
eigenvalues Ȝi from R (the covariance matrix). C column vector (named as ci) is eigenvector of R which is 
correspondent with eigenvalue Ȝi. This eigenvector is the EOF. The biggest eigenvalue is belongs to EOF1 [9].  
R   =  GT G (1) 
  
RC = ȜC (2) 
 
Fig. 1. F matrix for Empirical Orthogonal Functions (EOF) analysis [9] 
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Quantification of skill model was done by counting the seasonal climatology, bias and Root Mean Square Error 
(RMSE) which were counted using these formulas: 
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yi  : observation 
ǔi  : model 
N : years (30 years)  
μy : average of observation 
μǔ : average of model  
 
Bias also had been calculated in specific area by counting the different value between model and observation in 
several areas (Table 1). Africa, Indian Ocean, Indonesia, Pacific and America had been chosen as areas which 
represented land and ocean areas.  
 
Table 1.  Study areas 
Areas Latitude Longitude 
Africa 5 N – 5 S 19 – 41 E 
Hindi ocean 5 N – 5 S 79 – 101 E 
Indonesia 6 N – 11 S 94 - 142 E 
Pacific ocean 5 – 10 S 150 E – 120 W 
America 0 – 10 N 60-70 W 
 
3. Results 
3.1. Dominant pattern analysis of air temperature
Air temperature pattern was determined using Empirical Orthogonal Function. EOF analysis resulted several 
mode that represented the kind mode of temperature. Each mode of EOF was orthogonal with the other mode which 
meant that each mode was not correlated with the other mode. In this paper, mode 1 (EOF 1) shows dominant 
pattern of each parameters in 30 years. It has the biggest proportion to describe the pattern (compare with other 
EOF). 
EOF1 pattern from NCEP (Fig. 2) shows the positive (negative) anomaly in north (south) equator. This pattern 
describes 64% of NCEP pattern. Based on the EOF1 pattern, on general models, they have similar pattern with 
NCEP. The proportion of each model within NCEP ranges proportion. EOF1 of BCC_CSM1.1 was 74.1%, and 
EOF1 of MPI-ESM-LR described 69% and then, IPSL-CM5A-LR described 71.4% of each model pattern. Pattern 
of each model was not similar with the NCEP pattern in high latitude and also equator (Fig. 2). 
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Fig. 2.  EOF1 pattern of air temperature from (a) NCEP, (b) BCC_CSM1.1, (c) MPI-ESM-LR, and (d) IPSL CM5A-LR 
 
3.2 Dominant pattern analysis of precipitation
Fig. 3.  EOF1 pattern of precipitation from (a) GPCP, (b) BCC_CSM1.1, (c) MPI-ESM-LR, and (d) IPSL-CM5A-LR 
 
EOF1 described 70.7% of GPCP pattern. EOF1 of GPCP shows the positive (negative) anomaly in north (south) 
equator. Positive anomaly described the higher precipitation than normal condition and negative anomaly described 
the lower precipitation than normal condition. All models in general had similar pattern with GPCP but they also 
had different pattern in several locations. In general, BCC-CSM1.1 has similar pattern with GPCP, but different in 
America, Western Pacific, Africa and several areas. BCC_CSM1.1 captured this pattern as representation (66.9%) 
of all monthly pattern of model. EOF1 MPI-ESM-LR represented 75.3% of precipitation mode that was resulted 
from model and EOF1 of IPSL-CM5A-LR represented 70.5% of precipitation mode that was resulted from model.  
 
3.3 Climatology, bias and RMSE of air temperature on DJF and JJA in Tropical Area 
Air temperature condition in tropical area is influenced by sun oscillation along the years. On DJF, the sun was 
located on tropic of Capricorn (south) and on JJA, it was located on tropic of Cancer (north). The results of models 
also showed those patterns. Higher air temperature was located on southern (northern) equator areas during DJF 
(JJA).  
From the observation data, during DJF, the highest air temperature reached out for 28°C in around of Australia, 
Western Pacific, and several locations in Africa. The lowest air temperature (lower than 18°C) was located on 
Sahara, Western coastal of Southern America, Algeria, Libya and around. During JJA, the spreading of high 
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temperature was wider than DJF because of the existence of land area in the north equator was wider than in south 
equator. The highest air temperature on JJA was located on Sahara, Hindi oceans (between Indian Ocean and 
Australia), China oceans. The lowest air temperature was located on western coastal of southern America and 
southern Africa.  
Based on the distribution patterns of the average seasonal air temperature, BCC_CSM1.1 models had a 
distribution pattern that resembled most the NCEP (Fig. 4-1-b and 4-2-b). This could be seen from the distribution 
of the Africa region, the Indian and Pacific both in DJF and JJA. Different patterns on this model were shown in the 
Americas region. Distribution pattern of IPSL-CM5A-LR closely resembled NCEP during JJA (compare with 
distribution pattern during DJF). There were several locations that were signed this situation such as Northern 
Tropical Africa, Indian Ocean and Eastern Pacific. 
 
 
Fig. 4. Climatology of air temperature in (1) DJF and (2) JJA in tropical area (1981-2010) from  (a) NCEP, (b) BCC_CSM1.1, (c) MPI-ESM-LR 
and (d) IPSL CM5A-LR 
 
Air temperature bias was difference value between results of each model with result of NCEP. Negative 
(positive) bias showed that the models underestimate (overestimate). RMSE value showed the error rate of each 
model. The higher RMSE indicated higher error rate. Over all, the models (BCC_CSM1.1, MPI-ESM-LR and IPSL-
CM5A-LR) overestimated to predict the air temperature in land and underestimate in ocean. 
 
 
Fig. 5. Bias (1) and RMSE (2) of air temperature in DJF from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) IPSL-CM5A-LR 
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Fig. 6. Air temperature bias in Africa, Indonesia, Indian Ocean, Pacific and America in DJF from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) 
IPSL-CM5A-LR 
 
In DJF, BCC_CSM1.1 indicated that the area along the Indian Ocean to the western Pacific and Atlantic have 
demonstrated similarity with the observation. It was shown by small bias (between -1°C to 1°C) (Fig. 5-1-a) and a 
low RMSE values (0-1°C) (Fig. 5-2- a). BCC_CSM1.1 had a high error level (more than 4°C) at several points in 
the northern equatorial Africa, the west coast and the central part of America. The RMSE values on those areas were 
more than 5°C. High error in the region due to the model overestimated (indicated by Fig. 5-1-a and Fig. 6). Model 
underestimated in areas of the oceans that were located in high latitudes of north equator with RMSE between 2-
4°C. During JJA, the regions which resembled NCEP were the Hindi Ocean, Pacific Ocean and Atlantic Ocean by 
an average temperature reached 26-28oC, bias was -1 to 1°C and RMSE was 0-1°C. The highest error was shown on 
the West coast and the central region of South America, with the bias more than 4°C (Fig. 7-1-a) and the RMSE  
more than 5°C (Fig. 7-2-a). In this area both in DJF and JJA, BCC_CSM1.1 had the highest average bias (Fig. 6 and 
8). 
Results of the model MPI-ESM-LR showed that west region of America, Papua, and East Africa had the highest 
error with RMSE values more than 5°C during DJF (Fig. 5-2-b). Model overestimated more than 3°C (Fig. 5-1-b) in 
these regions. The highest bias of this model in Africa and America (Fig. 6) in DJF also can be seen in Fig. 6. The 
pacific equator also had a high error with value of RMSE of 2-4°C and bias less than -3°C (Fig. 5-1-b). South 
Atlantic, south and north of the Java, Sulawesi Sea and surrounding areas had the smallest error rate compared with 
the other areas. It was indicated by a low RMSE values 0°C and bias ranges from -1 up to 1°C. During JJA, Africa 
region in MPI-ESM-LR model had a high error of more than 4°C with positive bias (it meant that the model 
overestimated). Both in JJA and DJF, positive bias in this region was the highest bias than other regions as well as 
other models (Fig. 6 and 8). Similarly, in the American region, the model also had a RMSE of more than 5°C with 
the highest bias value compare with other models, both in DJF and JJA (Fig. 6 and 8). High error level was indicated 
in the equatorial Pacific region and the Atlantic region bordering South America with RMSE is 2-4°C and negative 
bias (image 7-1-b and 7-2-b). Areas that had small RMSE were Indonesian and several part of the northern tropical 
Pacific, with RMSE and bias values of  0-1°C. 
 
 
Fig. 7. Bias (1) and RMSE (2) of air temperature in JJA from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) IPSL-CM5A-LR 
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Fig. 8. Air temperature bias in Africa, Indonesia, Indian, Pacific and America in JJA from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) IPSL-
CM5A-LR 
 
IPSL-CM5A-LR had smaller error in DJF (compare with the two other models) (Fig. 5-2-c). The greatest error in 
this model were located in the region of North Africa, Tropical America western and central, with RMSE values 
ranging from 3-5°C and a few more points of more than 5°C. In the region of North Africa / Sahara and 
surrounding, model underestimated with the biases of less than -4°C. Western tropical America was overestimated 
with eror between 3-5°C and several points of more than 5°C (Fig. 5-1-c). In JJA, IPSL-CM5A-LR showed that 
Africa and America had high RMSE and the smallest bias (picture 7-2-c and Fig. 8), which showed that IPSL-
CM5A-LR overestimated. Temperatures in Indonesia had the smallest error compared to the other models, it wasd 
reinforced with a bias that is close to 0 (Fig. 7-1-c) and the smallest RMSE values (<2°C). Western Indian Ocean, 
several areas in the northern Tropical Pacific and several parts on southern also had small error in this model, with 
RMSE of 0-1°C and bias of -1 to 1°C. 
 
3.4 Climatology, bias and RMSE of  precipitation on DJF and JJA in Tropical Area 
 
 
Fig. 9. Climatology of precipitation on (1) DJF and (2) JJA 1981-2010 from (a) GPCP, (b) BCC_CSM1.1, (c) MPI-ESM-LR, (d) IPSL-CM5A-
LR 
 
The yearly movement of the highest precipitation intensity in tropical regions was a result of the movement of the 
sun radiation. It was a shifting zone of convection and precipitation. As the result of those phenomenon, it was 
formed a ribbon that extending zonally along tropical regions and shifted throughout the year following the pattern 
of sun radiation movement. These phenomenons were commonly called as the Intertropical Convergence Zone 
(ITCZ). ITCZ position was determined by the balance between warming sea surface and the air mass convergence. 
ITCZ moved towards the south during the period DJF [10]. Western Pacific region in the south of the equator, 
exactly transversely from Papua to the surrounding the 30 S and 120 W, was the convection zone of the South 
Pacific Convergence Zone (SPCZ) [11]. SPCZ is part of ITCZ which is always exists throughout the year. 
Precipitation observation of GPCP showed that the highest precipitation in DJF was located around the equator 
and southern equator (around of Indonesia), the tropical western Pacific (SPCZ zone) and the United States (which 
were located in the South of the equator). Optimal cloud formation shifted toward the equator in the northern region 
JJA (Africa, Asia and Pacific). GPCP results showed that SPCZ also formed throughout the year. The highest value 
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(10-14 mm/day) and the largest area exist in DJF. SPCZ well formed during a summer (during DJF) on Australian 
territory [12]. 
BCC_CSM1.1-CSM 1.1 was able to capture the movement of the ITCZ and precipitation distribution pattern that 
resembled GPCP particularly in JJA. In DJF, mismatch pattern was visible in the northern part of the tropical 
Pacific. BCC_CSM1.1 was also able to demonstrate the existence of SPCZ with the highest value during DJF.  MPI-
ESM-LR was generally able to show the movement of the ITCZ but had a distribution pattern that did not fit the 
pattern GPCP both at DJF and JJA, particularly in Asia, Pacific, America and Atlantic. There were several regions 
that had a pattern resembling the GPCP, namely in Africa and the Indian at DJF and JJA. SPCZ zone in this model 
had the same precipitation value in DJF and JJA. IPSL-CM5A-LR was able to show the movement of the ITCZ, but 
the pattern did not resemble GPCP during DJF months, particularly in the Pacific region. This model in JJA was 
better able to show the distribution of average of precipitation that resembled GPCP. Model BCC_CSM1.1 during 
DJF showed that several locations (the central part of the Indian, Papua and its surroundings, SPCZ zone, the eastern 
Pacific (north of the equator), and several points in America) had RMSE more than 8 mm/day. In these regions, the 
model overestimated and had positive bias of more than 7 mm/day, but model underestimated in the central region 
of the United States and eastern equatorial Pacific. In the SPCZ zone, this model had the greatest bias compared to 
the other regions with a positive bias value (Fig. 11). 
 
Fig. 10. Bias (1) and RMSE (2) of precipitation in Tropical Area on DJF 1981-2010 from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) IPSL-
CM5A-LR 
 
Both the south and north western Pacific region, MPI-ESM-LR overestimated (image 10-1-b) to predict the 
precipitation in DJF. The RMSE of northern region was higher than in the south (RMSE northern region of more 
than 10 mm/day). SPCZ region had a negative bias (Fig. 11) and RMSE of 7-10 mm/day (Fig. 10-2-b). Other 
regions that had a high RMSE were southern part of the tropical Atlantic with the RMSE of more than 8 mm/day 
and bias of more than 8 mm / day (Fig. 10-1-b). 
IPSL-CM5A-LR showed that the South American region bordering the Pacific Ocean had RMSE of more than 9 
mm/day with positive bias that was more than 8 mm/day (Fig. 10-2-c). In the central part of North America, the 
model underestimates which was indicated by the negative bias (Fig. 10-1-c and Fig. 11). High RMSE was also 
showed in the Indian Ocean around 5°LU, with RMSE of more than 8 mm/day and the positive bias (Fig. 10-1-c and 
11). Model also underestimated in Australia (Fig. 10-1-c) with the RMSE ranges between 6-9 mm/day. 
 
Fig. 11. Bias of precipitation in Africa, Indonesia, Indian, Pacific and America on DJF 1981-2010 from BCC_CSM1.1, MPI-ESM-LR and IPSL-
CM5A-LR 
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High RMSE values of BCC-CSM1.1, MPI-ESM-LR and IPSL-CM5A-LR in JJA covered a larger area than the 
other seasons (Fig. 12). This was because of the variability of precipitation in this season which was higher than in 
DJF. All three models overestimated in the SPCZ region with a positive bias which was higher than in DJF (Fig. 12-
1 and 13). Most of areas with higher RMSE in JJA (in BCC_CSM1.1 model) had a positive bias which meant that 
model overestimates. America (Mexico and Amazon) have a negative bias which means model underestimates. 
Areas with high RMSE (over 10°C), based on the results of MPI-ESM-LR, were USA (Mexico and Brazil), Asia 
which was located in the southern equator (India, Philippines, Myanmar, Thailand and surrounding areas) and the 
Atlantic in about 10°N. Region of India, Myanmar and surrounding areas, Papua and Mexico had negative bias 
(model underestimates). The other regions with high RMSE had positive bias (image 12-1-b). 
 
 
Fig. 12. Bias (1) and RMSE (2) of precipitation in Tropical Area on JJA 1981-2010 from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) IPSL-
CM5A-LR 
 
The areas with the highest RMSE (IPSL-CM5A-LR in JJA) were Mexico, Brazil, Asia region located on 
southern equator (India, the Philippines, Myanmar, Thailand and surrounding areas), southern Africa, eastern Indian 
Ocean equator and Atlantic in about 10°N. Similar with BCC-CSM-1.1 and MPI-ESM-LR, bias in America 
expressed that models underestimated with higher negative bias in JJA (Fig. 13). 
 
 
Fig. 13. Bias of precipitation in Africa, Indonesia, Indian Ocean, Pacific and America on JJA 1981-2010 from BCC_CSM1.1, MPI-ESM-LR and 
IPSL-CM5A-LR 
 
3.5 Climatology, bias and RMSE of  precipitation on DJF and JJA in Indonesia 
Indonesian precipitation in DJF based on CRU was ranged between 6-20 mm/day. In general, Sumatra where is 
bordered by Indian Ocean, Java, Borneo and the southern and western part of Papua had higher precipitation. Result 
of CRU showed that average precipitation in the southern equator (except the eastern part of Papua and Sulawesi) 
decreased.  
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Fig. 14. Climatology of Seasonal Precipitation on (1) DJF and (2) JJA 1981-2010 in Indonesia from (a) CRU, (b) BCC_CSM1.1, (c) MPI-ESM-
LR, (d) IPSL-CM5A-LR 
 
BCC_CSM1.1 (images 15-1-a) underestimated against CRU precipitation in the area of Java, Nusa Tenggara, 
Flores and surrounding areas in DJF. Model overestimated against CRU and also had the highest RMSE values, 
more than 8 mm/day in Borneo and Papua (images 15-2-a). MPI-ESM-LR showed high levels of error in the region 
of northern Sumatra, North Sulawesi and about Flores (image 15-2-b) with RMSE values of more than 10 mm/day. 
Model underestimated in Sumatra and Kalimantan with a negative bias (image 15-1-b). At the region, RMSE values 
ranged between 4-9 mm/day. IPSL-CM5A-LR in DJF showed the central part of Sumatra, Java, the middle and 
around Lombok and Flores had the highest RMSE values of more than 8 mm/day. In the central part of Sumatra 
model overestimated (image 15-1-c) and in Java to Flores model underestimates. 
 
Fig. 15. Bias (1) and RMSE (2) of precipitation in Indonesia on DJF 1981-2010 from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) IPSL-CM5A-
LR 
 
Fig. 16. Bias (1) and RMSE (2) of precipitation in Indonesia on JJA 1981-2010 from (a) BCC_CSM1.1, (b) MPI-ESM-LR and (c) IPSL-CM5A-
LR 
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In JJA, BCC_CSM1.1 showed that the model overestimated in northern equator and underestimated in southern 
equator. The highest level of error was shown in the southern part of Borneo, Sumatra, southern, western Java and 
Papua. RMSE of those areas was more than 8 mm / day. MPI-ESM-LR overestimated in Sumatra and Java to East 
Timor which was shown with the biggest positive bias than the other models (picture 16-1-b). In these areas, error is 
more than 7 mm/day (Fig. 16-2-b). IPSL-CM5A-LR showed that model overestimated in the northern equator and 
underestimated in southern equator in JJA. The highest error (compared with other locations) was located in the 
middle of Sumatra and Borneo, with RMSE of more than 8 mm/day (Fig. 16-2-c). 
4. Conclusion 
The dominant pattern (EOF 1) of BCC_CSM1.1, MPI-ESM-LR and IPSL-CM5A-LR generally show that air 
temperature can follow the dominant pattern of NCEP, but all three models have different patterns at high latitudes 
and the central equator. The dominant pattern of precipitation (EOF1 of all models) generally show the equatorial 
regions dominated with positive (negative) anomalies in northern (southern) of the equator, but there are several 
areas that do not resemble GPCP anomaly. 
Climatology of the highest temperatures and highest precipitation in all models can generally follow the 
distribution pattern of observation (in DJF is located in southern equator and shifted to the northern equator in JJA). 
It is same with the climatology of sea surface temperature (SST) in the model BCC_CSM1.1 and IPSL-CM5A-LR. 
Air temperature of BCC_CSM1.1 models have a distribution pattern that most resembles observation. Temperatures 
in all models overestimate (underestimate) on land (oceans). MPI-ESM-LR has a low ability in predicting 
temperatures in Africa, the equatorial Pacific and America. 
ITCZ and SPCZ signal can be captured by all models. BCC_CSM1.1 is a model that most closely resembles 
GPCP (in JJA) and is also able to demonstrate the existence of SPCZ with the highest value during DJF months. 
SPCZ zone on MPI-ESM-LR has the same precipitation in DJF with precipitation in JJA. Model IPSL-CM5A-LR 
was able to show the movement of the ITCZ, but the pattern does not resemble GPCP in DJF months, particularly in 
the Pacific. 
BCC_CSM1.1 has the highest level of error in projecting the sea surface temperature in the eastern Pacific region 
with positive bias value (model overestimates). As well as IPSL-CM5A-LR also has the highest error in the eastern 
Pacific region, but the area is larger in BCC_CSM1.1 models. Error in DJF is higher than JJA. 
The ability of BCC_CSM1.1 to project the precipitation in Papua and Kalimantan is low. Model MPI-ESM-LR 
has low ability in Sumatra (all year), Nusa Tenggara and around it (all year) and Java (in JJA). Model IPSL-CM5A-
LR has low ability in the Sumatra region. 
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